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lAppHcatio^No. 10/825^05. : D.octetNo.:lsrY-1^21^US2-Piy. 

. Amendment (tated Janiiaiy 21, 

BJ^.io..Gm(xAslMk6f.O!SigA^.2^mS , 

REMARKS 

Entry of the fotegping amendment is requested. Claims 13-24 will be pending. 
Qlaijms 22-24 receive s at page 7, lines 25 - end of the specification. The recitation 
. of !modes of administ^t^^^^ page 7, Imes 20 et seg[; make clear itiat hiimans are an 
intended subject Theirecitation of 12-22 carbon atoms of the alkyl ester chain receives 
support, from the claimk and examples, we well as frorn U.S. Pateiit No. 6,337,065, which 
. is incoqjorated by reference at page 4, line 7, ahd titms is part of the specification. 

The Examiner has, set forth a prior art rejection based upon Scivoletto> plus the 
JacoWon .'065 patent! :Tlie rejectioii is traverse^^ 

Scivoletto descjibes methyl nicotinic alkyl ester, which is outside of the claims, 
and "derivatives." T^o definition of what "derivative" means is given. The only 
. .. statement made, refeb ..to . "nicotinamides,, nicotinic acids, nicotinic esters," and 
"derivatives" thereof. |No guidance is given as to which is preferred, nor ais to how long 
chain, lengths should b,b. 

"The Examiner (has de facto admitted lhat interpretation of "derivative" without 
explanation is not feasible. . In ihe first Office Action, the Exariiiher cited Warshaw and 
• ' Bernstein . It was poihted out that "nicotinic acid esters coiitainmg 7-12 carbcoj atoms'* 
did not encompass^ claimed subject matter. Nicotinic acid itself cbn;tains'6 carbons, so 
clearly Warshaw is describing "derivatives." Yet these "derivatives" clearly do not fall 
within^ what is claimed. The same is true regarding Bernstein which teaches 
nicotinamide, and wa^ apparently regarded as a derivative by the Examiner. The claims 
do not encompass, nicatinamide. .... 

Xhe fact is, one is hard pressed to find any . suggestion within Scivoletto as to 

where to look for the so-named. "derivatives." 

55383071-.I ' -4 

PAGE 5114' RCVD AT 1/2112009 12:32:23 PM [Eastern Standard Time]* SVR:USPTO-EFXRF-4I10 * DN1S:27383(I0' CSID:2123183400* DURATION (min-ss):3(l-10 



F'ULBRIGHT&JAWORSKI Fax: 21 231 83400 



Jan 21 2009 12:40 



P. 06 



Application No. 10/825,405. DocketNo.:NY-N[AD 216-US2-DIV 

..... !...!.!A^jg!iTPCT^ dated Jj^^ . . . . . ; . 

J ...... ...Keply.tojQJBfceA^ . . . 

It is submitted that^ given Scivoletto's teaching .ajad clear preference, for the 
. niethvl ester, one would look to smaller esters. 

There axe issues with respect to the administratioti of ricotiiiic acid alkyl esters 
where the ester is too; short, U.S. Patent No. 6,464,992, a copy of which is appended 
hereto, discusses the problem of dilation, with niacin esters of a log P less than 6. The 
relevant passage is highlighted for the Examiner. 

Nicotinic acid alkyl esters with a log P of 6 or greater begin with 1 1 alkyls. Please 
see U.S. Patent.l^^o. .6,337,065, which the Exarpiner h^s made of record. Hence, one of 
ordinary skill in the ait, charged with knowledge thereof, would recognize the issue of 
vasodilatation, atxd the' problems associated therewith. As the literature makes clear, ftie 
redness and flushing associated with vasodilatation leadis to conipliance issues. 

: 

This being the case, one of ordinary skill in the art would not regard Scivoletto a s 
teaching, anything beyond its limited teaches. Combination with Jacobson '065 is 
certainly contraindicat?id and the rejection should be withdrawn. 

Regarding "the; double patenting rejection,* the Examiner miscomprehends 

aEp.licante'.argu^^ ^. 
the *234 patent was found patentable over the same set of references rriade of record here, 
and the current application is subject to double patenting issues, then it cannot be obvious 
over the same prior ait. Appjdcants contend that the Examiner may properly propound 
. :. onepAsition ox.the gthjer, butnotbot^ 

Withdrawal of the rejections is believed proper and is urged. 
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Application No: 10/825,405 

fiiplyiP. Q*fi.Qe.Aqdo3a of Qcto]6jcr.?2, 2008 



Docket No.: NY-NIAD 216-US2-DIV 



pplicatxt believes* no fee is due with this response. However, if a fee is due, 
please cfiar^ge^ No, 50-06243 under Order No^ I^-NIAD 216-US2- 

DIV (104047460 from which the undersigned is authorized to draw. 



January 21,2009 



■ I 




Attaichwejit: U,S,.Pateii.tNo. 6,464,992 



Norman D.'Hansoii" 
Registration.No.: 30,946 
FULBRIGHT & JAWORSKI L.L.P. 
666FiMXvemie "'. 
New York, .New yo?:!^. 10103 
(212)318-3aOO 
(2,12) 318-34.0q,(Fa7c) ' 
Attorney for Applicant 
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PTO/S3yS7 (OWM) 

" : " " 'ApproVed for use trtrousih'07/3'1/2006' DMB 0*6Sl -663.1 

. '; U. $ Pat«h1 and Ti^emark Office; U.S. DEPARTMENT OF COMMERCE 

Undar ihe PapefVitsrk Reductioa^ 00995. no PBrsone are requined to resoottd if> a colfedirih of infofrfiation unless It displays a valid QMB cMfrtrol nijmber. ' 



Application No. Cff known): 10/825,405 



Attorney Docket No.: NY-NIAD 2ie-US2-DIV 



Certificate of Transmission under 37 CFR 1.8 



1 hereby certify that this correspondence is being facsirnile transmitted to the United 
Slates Patent anjd Trademark Office. 



on JgnuarY21.2009 

1".; 7.'.!.. ".1 . ..CJatei' " .. 





Signature 
Fan'i Malikouzakis 



Typed or printed name of person signing Cert'rficatB 



Registration Number, if applicable 



(212) 318-3220 



Telephone Number 



Note: .^Qh.paper rnust have its own certificate of transmission, or this certificate must 
identify each submitted paper. 

Amendment in Response to Non-Fmal Office Action (6 pages) 
Copy 6f U.S. Patent No. 6,464,992 
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(12) United Stjates Patent 

Jacobson et al: 



liHiiniiiiiiniiiiiiii 

: . ;. :u.soo645S4992B!2.. :: : 

(AO) Patent No.: US 6,464,992 B2 
(45) Date of Patent: Oct. 15, 2002 



(5f^) TOPICAL NnCRQNUTRIENT DELIVERY 
SYSTEM AND USES THERE()F 

(75) Inventors: Elaine L. Jacabsoii< Tucson, AZ (US); 

- . .-• "iVTyron. Kl Tacobsbn, Tucson) AZ (UiS)i 

,Tal>€r G. Qasein, Tucson, AZ (US); 
Hyunta^ Kim, Tuc5oo, AZ (US); 
M(W05tm Kjm, ini^^ 

(Z3) Ass^cc: . UnivfcrfifSty of ?:6utucky Research " 
* Fouhda.tion, Lexington, KY (US) 

(*), Notice: Subjcct ip any disclaimer, the term of this 
pateni extended or adjusted usder 35 
' ; Ufs'c. 154(b). by 0 days. 

(:2i) Appl.!No.:,"0?/S32,57i . . 

(22) Filed: ; 11, 2W1 

(65) Prior Publication Data 

US 20Gf2ita3789SAl;MaT.;28^'2002 . . . 

Relsted VS» Application Data 
(60) Pi^vE&iorial opplicadoiti No. €0/197,323, fil«dt oo A^h, 14, 



(51) ClJ ..: : A61B: 7/44; A61K 7/48; 

ACiF 2/02; A51F 13/02; A6lL 15/16 

(52) U.S: CL 424/40i; 424/78-03; 424/423; 

.. .... 424/433; 424/436, 424/447;. 42^V.449 

(58) FteW of Search 424/401, 44S», 

424/7S.03, 433, 436, 447, 423 

(56) Rdterences Cited 

* U.S. PA31E^JT DOCUMENTS 

5,tS5^25 A - 2/1993 Brawn cl aL 514/23 

^ Cited by examiner 

Primary Examiner— Csiihs Azjpiini 
(74) Attorhey, Ag€nif «r J^trm^-MbrigHl & Jaw^cski LLP- 
■(57);' : . "ABSTRACT ■ . 

The invcntian involves methods aiid compositions useful in 
dclUcvcnD^ raicjTonv^^ By fotrntiktingtheniicro- 

autDccit mnha fonn of ajj e^ter ibat is convertible to the 
active form of the microaurrient^ one can combine it with a 
cbr ester that. inhibits esterases, so iliai xhe microauirieni .can 
reach tbe targeted cells prior to degradation. Both mttbods 
aod corapositions are described, 

48..Paims, 3 Drawing Sh^ 



A Pronutrient rapidly bartitiors from a skio 
^ creann or lotion into tHe surface layer of skin 

The Pronutrient parHtiohs at a controlled rate 
from the surface layer into the epidermis 

The Pro^Com pound. is biocon verted 
at a controlled rate intoia biOdCtive compound 
by enzymes present in tK« epidermis 

I i 

The bioactive compoLmd \i delivered to the 
desired location to allovv its biological effect in: 
skin cells in[ epidermis 

skin cells in dermis 
cells in blood capillaries 




Stratum Comeum 
(Dead Cells, lipid Rich) 

Epidermis 
(Live Dividing Cells) 



Perm is 
(Cells and Non-ceilular 
K^trix Protefr^ Fibers Such 
Collagen and Elasttn) 



Blood Capi Unifies 
{route to general circulation) 
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US 6,464,9.'92 B2 



IXJPICAJL MICRONUTRIENT DELIVERY 
SYSTEM AND USj6:S THEREOF 

PRIORlTy CLAIM 

This ajfrplication claims priority to provisional application 
No, 60A97^28 filed Apr. 14, 2O0O, bcorporated by mfer- 
ence in ils cotirftty. *■ • 

FIELD Of THE INVENTION 

Thif> iDveniion relates lo a topical mici:onu(nent deJivery 
system. The system v? useful in, e.g., delivery of desirable 
and/or occcssaty raaterials, such as micronutricnts, to 9, 
subject in oeed of same. jUicrapcutic of the system are 
also dcscribccL 

BACKGROWD AND PRIOR ART 



25 



The skin plays rouitft>lfe tolas ia projection from enviitin- 
mental insults. Enyirontnental exposure its^Xi^ ia tbe pro- 
gressive dett;riontion of|skiii that i& initially cosmetic but 
can lead to «ud $tage diseases such as actinic teratosis aad 
sikia cancer. " ' .„ ] 

Skin dcicrioratfon results from damage 10 DNA and 
protcia, and compelliag evidence indicates that reactive 
oxygen species ("ROS" hereafter) arc involved m tbe gea- 
eralion nf DNA damage that results in the loss of genoTnic 
jotegrity of skk ceUs. Skin cells coutain inherent roccha- 
Disms for the maintcnaQce of genomic integrity. A growing 
body of evidence demonstrates that oaicronuttients including 
vitMains B6, B12, C, E, fplate, and niacia aie involved in the 
TTjainltsnance of jcnomic ifiitegrity via mechanisms ranging ^ 
: froai scaveuging ROS, ito the repair of DNA damage. 
Sub-clinical micionutticat deficieocies are picvalcQt even in 
advanced societies aqd miqroautfieni status decreases with 

. , a^- . . 

Skin is a complex organ system^ coosisting of tnoltiplc 
layers- The uppeitnost, or; "stratum comeum'* layer consists 
ofnon-liviog material derived primarily from the tenuixial 
differcntiaiioa of epidermal keratiaocytes^ and provides a 
protective barrier for ihci underlying components of skin. 
The t^idermis contains ti number of cell types, alibough 40 
keratinocytes are the major cell type. Dermal fibroblasts are 
embedded within * matrijc comprised of collagen, ela^iin, 
proteoglycans, and other extracellular mairix molecules. 
Blood capillfliifts are found in the dermis, but the epidennis 
is noq-vascukr- i ■ • ^5 

As people age, progressively deleterious chaagcs in skin 
appearance occuT^ The initial changes are the loss of spaooth 
sidn texture and the i^pcanncd of age spots, followed by 
changes in elasticity that! lead to the appearance of skb 
wrinUl es. Tho age ai whict^ these change* appear and the rate 50 
at which one stage progresses to the next varies greatly from 
individual to individual. Oiixing the normal aging pr«ioc5S, 
both the cpiderjuis and dermis become thinner, with a loss 
pf cell number and cSoanedtiye feuc, Icoxiing to the appcar- 
■ " ancc of fioB'wriiikles. UltravioTet (UV) irradiation tirom the 
Sim caiLses photodamage tjbat accelerates skin deterioration. 
In' contrast to the thinning bbservedl in sun-protected skin, 
photodamaged sl^n has ajthickeaed and rough appearance 
with an increase iu deeper skin wrinkling. Photodamage also 
causes end-stage skin deterioratioq, including pre-maHguant 
' Icsiijoj* termed aclinic keriiosis, and skin cancer, 

tbmpcliing evidence iiO\v iadicatcs that o?cidativc stress, 
dcifiiicd as ao kbooroial accumulation of ROS, is involved in 
the paihbphysiobgy of ^kin deterioration. ROS inchide 
supcr\)xides, the tiydroxyl* radical, hydrogen peroxide, sin- 
■ glet oxygen, nitric oxide, jpcropKyoitcite, and hypochlorite. <S5 
Sec, e.g., Sirobnian/et ail.^ Anii. Rev. PharmacoL Tbxicol 
36-83-106 (1996X iaoorporaied by lefwence. All cells are 
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exposed to ROS during the normal course of energy 
. meiabolism, via eoyiromxxental e;rposurc and/or iixunune 
surveillance. While R.Q5 are involved in normal cell signal- 
ing pathways, elevation of ROS during o^ddativc stress 
^ disrupts signaling pathways, often resulting in cell death by 
apoptosis or necrosis. Thus, it is likely that ROS are 
involved ^ in. .the loss of cell , nuinbers . observed even in 
5iiD-protccfed skin over dme. Ejcposure to the ultraviolet 
rays of sunlight is ^ major source of skin oxidative stress. 
Two major targets for damage \jy ROS in skin are DNA and 
10 protein. DNA damage is of particular interest in that unre- 
pa^rcd damage can lead to the loss of stouoi cells and to an 
alteI^^d ftincticn of ccIls that survive genotoxic stress. 

V/hilc some changes in skin during aging can not be 
avoided, much .of the skin deterioration that occurs . at an 
15 ^ii f^L^yp^^^y*: "Skin. CC& contain a number, of 

protective mediaiiisms*' for the prevention and repair of 
damage to . DNA and jproteins caused .by ,ROS.. Eirst, a., 
number of iatrad:0ular moleoiijies. including glutathi^ aod 
the antb^idant vitamins C and E, play key roles in scav- 
enging ROS before they can i^ct with ceUuJar macromol- 
ecules. Indeed, the antioxidant vitamins have already found 
application in the prcyemion of skia deteripraiion,.as they 
are compoiients of many skin Cl^^ams. Second, cells contain 
complex mechanisnia for the maintenance of genomic integ- 
rity. Of particular interest herein is the accumulating evi- 
dence for the involvement of micronutrients in maintenance 
of DNA structure and in repair mechanisms. There are 
approximately 40 micronucnents that are required, in small 
amounts, to maintain normal human metabolism (Ames, 
Ann. N.Y Acad. Sci 889! 87-106 (1999), incorporated by 
reference). For many of these micxonutrients» a ai^nable 
portion of the population consumes signi^canily less of the 
micronutricnt than what has been established as the recom- 
mended daay intake see Wilson, et al. Data Tables: Com- 
bined Results &om USJDA's 1994 and. 1995 continuing 
survey of food ihialpes by individuafc and 1994 and 1995 diet 
and health knowledge survey (USDA/ARS Food Surveys 
Research Group, JBelisville Human Nutrition Research 
Cooler, Riverdale, Md. (1997), incorporated by reference. 
The perccnta^ of the U S- population that is deficient in a 
particular raicronutrieat ranges from 2 to 20%. Ames, supra. 
To complicate matters, miaomitrient status deteriorates fur- 
ther with increasing age. Bates, ct al„ Br. J. Nutr S2(l):7-15 
(1999)* Much of our knowledge about the relationshi^j 
between micronutticnis and various diseases such as cancer 
derives from . measurcmcntg of micronutrient levels in 
plasma. While there is much to learn regarding plasma 
raicronuhicnt levels and target, tissu* levck, there is evi- 
dence that deficiencies Observed in plasma axe also, observed . 
in skin. See Peng, et aL» Cane. Bpidermiol Bioraarkers Prev 
2(2): 145-50 (l9SQ). This is not surprising, since the epi- 
dermal layer of skin does not contBin blood vessels, making 
delivery of dietary micromitrienls to skin inefficient Of 
particular concern for skin deterioration are observations 
that micronutncnt deficiencies can mimic radiation- and 
chemical-induced. i;)NA .damag<;, by effecting singlc-and 
doublc-suand breaks andi/or oxidative lesions. Ames, supra. 
Specifically, deficiencies in folic acid, B12, B6, niacin, 
vitamin C, vitamin iron, and ^inc can result in DNA 
damage. Ames, supra. For each of these micronuirients, 
dicre arc known meiaboUc pathways that describe the ratio- 
nal? by which a deficiency results in PNA damage in the 
abscucft of genoiqxic stress. Additionally, the mictonutricnt . 
deficieocifis would be expected to exacerbate the deleterious 
effects of gcnotoxic stress, 'yhc above information indicates 
that improving the micronutxiem status of skio ceils is 
desirable, as ihig will improve the health of gv^'n and liJkely 
retard skin'dctcdoration. 

It is an object of the invention to provide 4 tropical 
delivery system, ^hich .is useful m ^Eoaldng micronutrients 
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available, or thAk^ ib^si micronwricnb availabto Jn octanoVwatcr panition coefficient (P of 
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